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Abstract of JP 2003079570 (A) 
PROBLEM TO BE SOLVED: To use one solid 
imaging element to pick up images of light trays 
having a plurality of specific wavelength ranges, 
while capturing fluorescence and reflected light that 
greatly differ in strength as images with appropriate 
brightness for each, during fluoroscopy that uses 
the fluorescence and reflected light. SOLUTION: 
This endoscope apparatus 1 comprises an 
endoscope 2, a processor 3, and a monitor 6. The 
processor 3 has built therein a signal processing 
device 4 and a light source device 5. The 
endoscope 2 has an insertion part 10, an objective 
lens 12, an excitation light cutting filter 13, a CCD 
14, a lightguide 25, and an illuminating lens 26. The 
light source device 5 can apply light rays having a 
plurality of specific wavelength ranges to the subject 
of imaging. A CCD drive means 16, a CCD 
sensitivity control means 17, and a CCD sensitivity 
setting means 18 constitute a charge multiplication 
ratio setting means for setting the multiplication ratio 
of a charge between the light rays having the 
plurality of specific wavelength ranges, received by 
the CCD 14. 
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.¥&3 6, RGB0lK7<f^^|(JfflI¥ia3 7. -KOtm 
#®3 2, }|I3£#£32 0, CCD»#Igl6, CCD 
j8fiE»J«^ai 7, B«PMU 9fcS«3iVCfc 

o , fare- FWUrt- romflftflrefcSttf- 

[ o o 8 7 ] vwm4 o sii3t«^s 
a. vizfcttcmmm . 
[0088] act, 3Kifa«5^«^*T'^i.5yr 

30, 3KD3 1, R0IIHI»^g3 2. RGB®l7^/P 
?3 3, *-*3 4, H&£ls>X3 5* mk? 4)V9® 

m^m 6avRGBEBB7 ^;^M»*a3 7fco^ 

[0 0 89] 5^7*3 0(4MB^*^-tS. If^y 
X3 5(4. 7>7-3 0^«J^3TO:M 
H2 5<0«MBifte*3IJt4. 

[00 90] RGBHHs7^;^3 3{47^T3 0i:m 
*l/yX3&fc«5BIW»A8*i4; RGBBK7 

w 3 3(4, 3 A<nm^zmmmtizmm 

tlX^h. 

[009 1 ] RGBmiK7^^M»^53 7i4, W» 
^-Kt4 0RGBHIK7-f;l/^3 3 (*-?34)tf> 

m$m&zmmmffiX'&z>. mta* rgbeik 

H«BJa*a«3e ; E-HJ:9fc3I<U CCD14 0H 

[0 0 9 2] 5y73 0fcRGBH!|e7^;^3 3^ 
fcliRO 3 lj&mS*lXV*4. KQ 3 

[0 0 9 3] g? 1 ) 3 1 ^HMfiHte, F«*fc 
SUM?**- Ktf^t TSfcSffiKcfitfSSfiS . 
[0094] RGB[I11k7^?3 3}4, 06fc^f i 

[0 0 9 5] l*lJSIgU^C0®l7^;U^-fe<yh4 1i4ffl^ 
3fre-FfB<0# (Rl ) , $ (Gl) , * (Bl) 9y% 
%ffi&*3rt&3#,<7)7 4 )V94 la, 41b, 41c 

wmmztix^i. 

[0096] >mm<?M2<?>-7 4 )V9^ -y F 4 2 !4=ff 

mm- h mmm) mwmm x 1 , e x 2 , 

Ex3*ttS3tt<07^H42a, 42b, 42c 

[0097] M#ttExl<97 4;k?4 2a{4, 39 
0-4. 7 0 nm««&jfflH-4iBS5l5ffl7 4 )V$ t 



TV*. 

[0098] M#ttEx2<97 4;k?4 2bJ4, 
^5 5 0 nmfljfi, 34MB 1 0 nmgS«»«* 

[0099] MifiEx3W^^4 2cli t^fr 
*fc£6 0 0 nmtf}£, 341111 0 nm^O»$T* 
tt&^tl. Kftf3fc7 4 )V? 

xhh» 

[0 100] 7 4^4 l a, 4 1b, 4 1 ctf>HR4$B 
*yM2"T*>|Si»e*;&. 

[oioi] mss7 < )^nmmm3 6{4, 3 4 
.tWMftWcjSKure*) , rgbhhe7 <uv$ 
33<?>m*miLxfflMMh&x&Lx\*. z<D 

*§1=r, 0K7^;k^tJ#ji1f3 6{4, 9>r.3 0fc.9-f 

k 2 5ffymmt imwmmh^Mmm 

l74'W*v h4 1 bWmn»27^^^vh4 

2 bmmmizm&it. miyitwm h4 1 tm 

2 7 4 ;HMr»/>4 2 <0flj#*ff oTV^S. 
[0102] N*fc9 ^73 0*»fc«*ir- 

API (06^H£|) ttftWW>7-fJWMsyh4 1te 
»Wf4. . 

[0103] ^gfeK^- mt,zy yy-3 0*»fe«*t- 
AP2 (06<MO tt^*07-r>WM:y-h42fc 

[ 0 1 0 4 ] icoj; 3 %mmzx t)m&*T mm 
mm 2 ammwx 2 6 tizmztimymtm 1 

[0105] im) tmmmvmm- 
Mrt-K imam) mmmrizmttt. 

[0106] ffi#(4 s EI 1 fcjj^- WIII2 ^# AS5 1 0 

[0107] 3ffif 3frE- F (JI^I^) ««^t{4, 
H6fc^-®lE7 4/^3 3{4, *l7^f^>-fcyh4 

1 »l»il:SI§tl, C C D 1 4 c?)C MDiffg* 
54 1 fiSfcRSSfi* . 7 ^73 0 *»4>BSItS*LfcSSHBt 
{4, mi7^;^-te7h4 1&ai.ifct4 0, R 

(#),G(g),B(#) WfflJIWM^'Mili 

\zmm2mmmsvx2 stptmmi^tih . 

[ 0 1 0 8 ] 4ffeH*&»fe«R. G, BffMffl3ffi&£ 

izm&mmt. ccDi4to«fcx«s<i-c; r, 

G, BfcWJ^*ffl*«^iBIM8a^ai9-fcAAS 
ii, ^-^ 6 t(451^tl^MfI^m§^l» „ 
[0109] Wm%.2 0T14, l.HM^ISSffi-f fc 

«*WK d $ij»*a 3 2 tea* § its . m 0 aijfP^s 3 
254, itmrnzKixm*) yimwmmmio . 
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[oho] mmm o^mnza^x, wemim 
%.%titz%mm o mh v**£«. r mwm 3 2 

3WR031*Ht4*l<II(9^ W FttHH^JHW 

[Olli]-^ «ft¥l&2 o^JM8fc:iJVvt\ #f 
#«^f^li .^©J»l&3 2*%2>5 3 1 fcBUtt.S 

^ (5>f w Yimm^^mm^^h) 

[0112] iWA dfcRO 3 1 MUBl/C. 
^agltSfiSE^SS-fbS-** £ i: fci 9 6 «0B)J4 S 

[0 1 1 3J ft, *'-^6»W*3«^eW(DH3a4» M 
x(fSJft#f32 0 fcdf-*- hflWA**a*»KL 

[oii4] bfc&^tim^vmm&m 

%W S /NVmmt , 11 4 WEI 5 O ifrCC M D « 

fglfgfcSS-ri»#ttfc : Srl>o 

[0115] (mmmrn ■ mmm <n 

flftttt- K«##f$4 0 SrfflfiSc-ri)^- H 
EHK? <)V?3 3\t.m7 4 M± f y 4 2# 

is^jB^fcEiisfu so 3 umimmmmz 
A8f§#4. 

[0116 ] jy*73 opbmztiximmt* mm 

-ft R G BEMB7 -f /P? 3 3 <7)!g2 7 -< )V?*. «y h 4 2 

7^?Ex3KMJE^#»il^&^ aftl^ 
X3 5*ftLXy4 \>$4 b* 2 5 <9&tSHteASf &fc 

P y X 2 6 fc£ttffl«M=l4 . 0 7 fcjS-f J: o 

[oi i 7] »ia^a^«^L5t^. »»w 

yx l 2 cw, i 0* 

mmt^mwzm^mm, nadh, 7 

5t^fci8H) tfAlftS. W^yXl 2§ML 
fcfttf)l*k »iSfti#^KIlft{4)IfcSft# -/ b 7 ^ /l^ 
ISfci'W'i'.hSttu CCD14***»ttiS*fi 

ft#Aitf&. 4^, mm^mmmmm^m 
mmm^ y x 1 2 k am u «*w ^x - 1 2 

S Ucft(4jffiSft# «y h 7 1 3 £tf tt C C D 1 
4<0§ftffitAl i hM>o 

[0118] ZtiizX 0 . 4*ffl«*»6«9t*. SJx» 
ft (ASWtt) s »tft (Mm®) (4, CCD 1 4 
KASiKAStStiS . 

[ 0 1 1 9 ] CC D 1 4«#a^fc«je-f Sffl*^ 
J4. BWl^Sl 91£UjS*U «ft«^fi«« 



4. 

[0120] BmMa#si 9xn. Mfft. 
*sstft<o smmmm&^^yt yx\% 
mts mm-y (mm*) muz. mum^-.m 

UM% : Mlft= 1:1:1 fctftSSitS . 
[0121] i£3ift3Sg{4* EIf«Wlt#f 

*jE«*4fMi«fc!H«1-«. fc . c c D 1 4 aitlJ 

m :*K«*(sm««) =1; 5 : 10fc=5r&. 
[0122] i^^fcKI^ 

[0 123] 09fcl4. CCD14cO«^tifg«CM 
D (0 C M D A sW NVkXiSc t C MD±ifg*^M» { *§^ 
t^4. 

[ 0 1 2 4 ] Witfs H8««ffi«*jEiWWI 

fcagfthf.4 - 1 -CjEftaM* 4 ^ wisffi*. ssst 

ft, tKffi, #Kltftt:-t*LWtfl5t^CCD14 
A^COffi^fi-^K^'ISl-^^S i ICC Dj£Kt£ 

[0125] H8*»4>#«^t0^^ WHI«JtJ4® 
ft : : *R»= 1:5:10 fcfc* . iOfc 

«>s #ISftc7)CMDtifg*^J:b*(4^ft : Wtft : * 
RMft=l 0 : 2 : 1 fc&S. 

[0126] fe^ft (^«tffl«> mmhi%r%. 
S^C MD *JMS**±IBT«J6fcib**«ffir LT»T 
W±\ CC D 1 4<0{fi*(i#J±J5ffN-l^ A 0w^fe^ 
4. 

[0127] mi\f. CMD±ifg*6 0fgS:**fc tT 
#£4fc. CMDtMfS*6 0fgS:#?.H4CMDA^^ 

/i/^js** 127/ w fc 4 s . c m d mmmco 
stmrnyt mmm 1 o : 2 : ix-hh 

frh. 9UE«CMD«fWt6 0«f:'r*k ! . *CMD 
JWWi«t**l9i»-: ^RStft : *R»ft = 6 0:1. 
2 : 6fc&5. 

[0128] 0 . WW«3t«CMD 
flWrtW^it-Wl 1 2 6 ft i: *4 C M D TJJ'W 
XicJ4^^7 5AVI/Xt^l>. 

[0129] fct, ffiftS«B#t^^CMDmfg* 

m&ncMDxi}'vi>zm±'vi>xwM% B £®<>zxM 

fmBtm0>CMT>KJlJWXffl*t>5OWX (=12 
7-77) S.V7 2JVVX ( = 1 27-55) iW&t 
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jut**** wmnmrnx-immm ^cmum 

fSflstJf tr , im«Wits c M D 
o i 7 2 ; vux tc xmwdzt h . 

[0 13 0] CMD-AGd&frKoV^JaTteKW 

C C D 1 4 ffi^t #W»*3ttB§tU C C Diig$IJ 

[01311CC DSaSSOffl^S 1 7T}4. «3tt««<0 

•fa. ft. *-*6<0^B«^J5St&saK^ PR 
if c c D!S«$M#S 1 7 T«**-f y "HW> 

S,cc D!SS$iJfP¥S l 7 «JttW^vvcgi3HMW« 

fis«tas«i o «>*s c c vmsmm 1 7 

MDAAWXfttSttJ: 0 *> i wzsmixwrn. 
mim&94 s y/ec c DBHft^a 1 6 st^ltc 

CDUOt^lfiSCMDtliiAn. at, cc 

*±-pfc**V\«^, CCDJ8aBWW#Kl71i:. cm 

-f 5 y^fcC C DSBtt-f -S 1 6 £tf l/C C C D 1 4 

[0 13 2] itUCJ;^ TnHr>y^3^l±;^I^fIA s 
»#«MfiJ: W^V^ii. CCD14C7)CMD 

*««J; 0 ccd l 4<7)CMDiMfg 

[0133] cMDmim^itm-Mummi^m^ 

c o 1 3 4 ] c c Dmrnwrn 17 it. mmmm . 
m^mmm a s ynz^h^x , nmmm 
tec d 1 4cowffiMimmcMD'\cDA-}}'v\szmfr 

^CC D JSKRjg^S 1 8 KJUj ( l££ ) § iifc 5 0 

>vvxmf7 2 wxt-tfi-Wivf -tx IX . KS6# 

gU 6 bT C C D 1 4 <0«OT*f&««C MD fcffi* 

[ o 1 3 5 1 mt ix , wsm^wmmm^- 

[0 13 6] rt^2#S?{frC*S& 

CMDiMfg«£6 Ofg (CMDAfrWXRIil 2 7A' 
[0 13 7] CCD14j&*9t#B**CMD6 0ffiW>* 



fc =5: & ajfiBfltf) C M D itfg*fc*f t T 1 / 5 at>' 1 / 

flp^CMD^WXRti. CCDMI£#118 
3&^<7>l££ffitS^T. ^*l-WL7 7W* (12 7 
>VVX- 5 0JVVZ) 05 5 ( 1 2 7JVVX- 
7 2>VVX) 

[ 0 1 3 8 ] fl««2*«4ftiB«t5£^#3fi» 

4 00 (CMDXft/'W'^Wll 1 5^t)W) (Cft^fc 

^B#iOCMDAA^VVXic{i6 (=1 15^ 

X- 5 O^/lvO St/'4 ( = 11 5>*)VX- 7 

[ 0 1 3 9 ] CMDt6 5^WXI/4 
';Uj3ft*fcCMD8flmi8f8&tf4fl£ (H9#8&) 

^:*R§^=4 0 : 8 : 4=1 0 : 2 : If:*"), ft 

[0140] a tc; *Htt<^fflft li. WWftW 

4 ffl*fl|#l^k6«»6<i4 <£ P fcC MD*flMW*^- 

ftfeilS. #tai?^I^fc^T, CCD14W«^ 
[0 14 1] PX}MWLt:X5£miJbm9 

izTjkttzm i w^stwjgflwc iiitf . i mmwuim 

RS4*£»flW-*IRfc, *«4ffcCCD14««Wf«IS 
«lfCMDc7)ii^^Jt*3f) { -'S«S§^^^*^ ^ 

[0 142] (»2OlS»^JBJB)01O!flrVAL014 

2 commmmm o , 0 1 0 iii*tfi§ts 

E««B&W4f^^7"o>y^0, 01 mCCDW 
ny^H. 01 2{^a^-FB#^^SCCDffitt 
^fcCCDtfcljfl-ftf)^ Sy^f-^r-b. 01 3{i 
01 2«««I!#P'W'^*CMD H »S1,-*S.20* 
Sy^f-^-h. Hl4ttCCD«Kfc»t6-CMD 
ftEkCMDJWWwjBWi^rf^?^**. 010 

iz&^x. mimmmmkmm$mmzmt 
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mzttixmwzmix^z. 

[0143] mm m 1 o iza^x . a«hks i o 

114, CCD1 14fcrt*Wsrt«ill 0 2fc, rn-fe 
[0 144] 7n-t7t3il WWgffl&tlOARV 

m&SL5ifimix\.->&. ccdw»#rii6, c 

CDii^$lJ»#l5l 1 72W^CCD«SBQR3e#Rl 1 8 
ffiffBCCD 1 4TS3^iiJiBaBR«)«f€«^S« 

[0 1 4 5] fMftg«f<OCCD 1 1 4(4. 
«HB««CMD£irU £<D«#«fg«SCMDKK,l, 
x««SS«5SWBHHi#**Sni i J: 0«ffif«i& 

[0146] iiill&Wffl&Mffig&ffli. mWVVX 

mmmmmm^wwxnE (cmdube) z^&l 

[0 14 7] @I 1 lfciSr*-J:3fc, CCD 1 14(4. -r 
.X-S/xy72 0 1, OB (Optical Black) §P2 0 
2 . tM-WJX? 203.*' 5-204. «<f 
C M D SB 2 0 5.&lflftiti7y 7 2 0 6 fc X 0 

[0148] ^ifigffiSHSC MD8P2 0 5 J4. 

[ 0 1 4 9 ] C C DffifjfUl 1 1 614C CD 1 1 4 fcB 
■Wl^t .812 Rl/m 1 3 (4#»&- m 

y/f-+-rhT*9s hi 2 (a) \mm?t-m<r) 

RGB0fi7^^3 3« HI 2 (b)(4CCD 
Ktt^ftl 1 6s6»feCCD 1 14(Cfttt&h.6£mS* 
^«PU 0P2, HI 2 (c) {4CCD 1 14t 
tt»3ilS«BBW*P^*CMD. HI 2 (d) (4C 
CDWB^Rl 1 6HCCD1 1 4 fcffifcStlrtflg 
SJ/t/kX* S 1 , O S 2 , H 1 2 ( e ) (4C C D 1 1 
4*>aj;JWC&S. HI 3 (a) J4H1 2 (c) 

-fig«»^x <£CMD <nmm&fc± VZtf. l . h 
13(b) fttfH 13 ( c ) {4H1 2 ( b ) ^tfiltt 
ElA-^x$P 1 . OP 2<?)®WM*%fckLXmLX^ 

■6. 

[0150] ifiKfflHU/t/l'X <j!>CMD. Sttl^Vl/T. 
0P1. OP 2, *¥IR^/1'X0S1, OS 214. c 
CD&S^Sl 1 6fr&CCDl 14fcffl:&8*l4M» 

mx-bhi' " ■ 

[0 15 1] 4fc, HI 2 (c)&tfH13 (a) few 
tiiiK»^X0CMD(4, CCDSUJBWWfSl 1 
7frl>Xf) Zti&nm$icr>;vi<xxfo h . 
•{0 1 5 23 012(a) fcSttidfc. Wfre-F 
ufrfcijivc. RGBl3«7*;l/*3 3li*3KSII«Ti l 
fcitWelT 1 2 -c 1 ^ ^wottftstefcoT . 



[0153] mmi 1(4. 5^73 ofrwmwBL 

«lD2>vjSflS-e-6J83»9(Biarc*0. ^SBHTll 
tJJfcCCD 114a^«^f«ItAlt§^ 

**3eia«fcJ: Dfs-^-m^fc lt-t *-yxy72 0 
new**-*. 

[0 1 54] aBJSfflHTl 2(4. 7^7*3 Ofr£>?>ft£ 

sbklt c c d 1 1 4 tffls»{fit mymmiz 

[0155] WPhIT 1 2«NCCC D 1 1 4tf»«fgll 
« CMD£(4. Hi 2 ( c ) (^tiift®JfP^71-X0C 
MD#{ft&3;H£. £*>ttfflK\ CCD 11 4(4. M 

mr 1 1 xa * -s;x u r 2 0 1 te«as#i3t 1 

4 ^^l-WSf*. Mttte^AV^xop 1 . op 2iz 
X *)ffl]si?X92 0 3te*3£U #¥!iEi&'wx* s 

l.OS 2 iZX iXWf-WJXf 2 0 3&lA'*Wii« 
«CMDgfS2 0 5fcMU «8R«0«fflttHSM«CMD. 
? 1 S-foiS^&t/ls^SiiS ftt . JT*ffi* 7 >7 
^2 0 6fci£4>*U. CCDl 1 A<r)\&f}T >7°W>2 0 
6(4«^S^«<t^«JI«^t-CHl2 (e)tS 
-TCCD1 140ffi^fi-tfcL-CtB*-rS. 
[0 1 5 6 3 «?SitMgfM«CMDa52.0 5fctJV^. 1 

H«o<i^««;:& s-r * t . iota c m d & i a® 
« r 1 1& t^mztix . *»wte»4*s %m# 
»a>tii. wh. ^mmmmxn. ccDii^i 
1 6&^#r®mmcMD'w8mim'vuz4>cM. 
Dwvuxwa&&fcz&i i fc -fc ± o , p^a^c c d 

1 14C7)ISK (CMDWB*) 
[0 157] Hl4tfflV^CCDl 14£0«?f 
iSJSflStc M D^ma-flMB t C M DiMfg* ( C M D 

xwmmmim) nmn-wmwrt. 

[0 1 583 HI 4fctJV»T, CCDl 14(4. M^M 

mnxm sv> ^HstcMDti^Mso, *e 

5. 

[015.9] i^T, HI 4^^57(4. »$>4CM 
D« 1 S^^ftt^^t <7)T(4^< . «icCMD«b- 

[01603 4^. «8*£-!«l«4. T 1 21SC1 
JKHJW/'yWX 4> C MD^'C C Dlglft^a 1 6 (CffiT^lStL 

[0161] iiSiJ»^7^0CMDA%V^. 4fe 
(4. EpjD«Effi*'t§^fi«T^^W4. CCD 1 1 
4{4. HROCCDJSKfcH-Wtti:**.' 

[ 0 1 6 2 ] C C DJSJfSHSP^a 1 1 7 c7)i^«lig(4C 
MD-AGCafgfcC M DiS^Jt*-^IfflIKW 2 

[0 163] CMD-AGC (*-h**-f ya> ho- 

n/) iffi, ccdi i4^fflfcAitr^5SS^k 

fc*fJ6t. CCD 1 1 4*^c0ffi7Jfl^-K;W-gi: 
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[oi64] c^mmcMh^mmmt. rgb 

0lK7-f;l/^3 3c7)ExU Ex2, Ex37^;Wt 

[0 1 6 5] OT,-CCD!8SlW##ai 17<0CMD 
- AG CM$i&^Xffl&<£W8tl . 
[0166 ICC D«KSWf 8 1 1 7 i4. CMD - A 

Gcmmmmi^. si3te#® 2 0 wases 
ft^ifcftom&Ma (2|s^]»^jB-cii«3Kis*-) *> 

Bffi¥«/\U3 £ *u 4 <0B ffi¥fejfi k 

M (V) =D Exp (y3 (V-Vth 
fit. M (V) \ifflemJWZ4>CMDW£WV0> 
B#c7)CMDi«^*. Vthi4CMDi«fg*«$ftl> L 

[0170] i^ia^ri^ttfciO. a*3ft!JW)W£tt 

*aWrt-4*^s ®g»^X4> CMD^«J±fficOii 

[0171] ccds&ksj»#&i nwrrv7W 
>&*?yiHfl6Lftt>ixw&. ccDiSJSfsijfP^si 1 

7 (4, SbtHffiwliffi^tt t UWISS LfeBrawt 

^SSiO/hSv^Ji, «?ffflMif««CMD<o«ffif 

« NVWX <!> C M D «E£ A Vigjn t t <K*)ii3teli«S , 
flWM 5>/lCCCDK»#Sl 1 6£«ffll (V+A 

v) snorts, at, mmmmi^%^-m 
ffiSrAVM^^-^T, &tf>£3fciiflM**:M sy^'fcc 

CDBttfW-1 1 6te*EEffi (V-AV) fciftfit*. 
[0 17 2] itlfci 1 ^ CCDlSSflJfP^Sl 1 7 

3£B««Bffl¥%«i: flrifjb&O*-* B J3£ § OJtiRR 

[ 0 1 7 3 ] C C D®ai|lJfP#a 1 1 7 tfSWrtSSRK 
©JffllAVl.X^CMDc7)mi±ttt{4±PM> TfflBfftiM 

Hffll^C C D»#S 1 1 6 fcB&fcSfU . 
[ 0 1 7 4 ] CCDJ&KffiWHMa l 7<DCMDJi 

[0 17 5] CCD!iJKf|lJfP#K17(4. CMDitfg* 

M (V-AV) =D Exp (/3 (V- 
3ft (4 ) Alfti ( 5 ) i 0 . !®JK»^X0CMD« 
J±ffl^Vh«J±ffl5& 5 (V-AV) -fctf)CMDitH8*cOjt 
M (V-AV) /M (V) 
= D Exp (j8 (V-Vth-AV) 
= Ex P (-/3AV) — (6) 



&felt:*:--?ty&ZmZ&M't&. CCD!®, 

si 1 7t±. mexmm ccde 

»#ai 164»6CCD11 4<0*Jtff*IMSflBaiCMD(C 
S.' 

[0167] CCDj»«fW«l#ai 1 7cO!iiK0IffllA7^ 

cmd o»Efi«saja^m«ti» . 

[ 0 1 6 8 ] CCD 1 1 4F«=I««#«fS«CMDfcO 
VVC, H14t*L^iSK»^X^CMDc7)«)Efl 
kCMD*tg*«OMflitt. TiEOift (4) Z>milZ. 
[0 169] 
)) -(4) 

si 1 8*>6, mmt^vm (^mmmmx-wMft 
fix-)) (mm) §*u>. 

[ 0 1 7 6 ] c c d^s§ij«#s 1 1 7 {4. atsi 
jas^rKccDBift^ai 1 6tctii^-ri»^s»vp 

X^CMD 4> . C C D JgKlftS^ S 1 1 8 

rccDHRii^Kl 1 6£&j)tl, 

[ 0 1 7 7 ] C CDlItgfg 1 1 8{4. mftt- 
(ExKEx2.Ex3) fcW0t6«-B«SrlR^ 



[0 178] CCDjSffil^Sl 18(4, DIPX-f 
«yf-^>n—^ DDI <y^E*»^>!fl: Stasia* 2 

mm <ocMDJifs*fcWbT, so 2»^!W5fa't6 

CMDJ«tS*<0lt*tfflS't6«ffli ***** 
tittEt^t. CCD«KS9»#S1 1 7tai*t 

[0179] icO^^SK»VVX^»CMD«E« 

[0 180] CCD 14 rt««?t*i§WC M 

D|c?HT. SSKSOIW ^WX <jS C M D 1UHI C M D M 

^ (4) -e^sfts. 

[0181] jSBaWffl|^W^*CMDW«E<B*< ( v- 
AV) fiO#&fctt. 5ft ( 5) 
[0 182] 
-Vth-AV) ) - (5) 
«4S (6) T^StLS. 
[0183] 

) /D Exp (/9 (Vth-V) ) 
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* (6) J: 9s «*k ! 5r*lbl6WflW)CMD«ft*t« 

Exp (-jSAV.) fcfflS"t6«BEfitAV*- 
^^fflff H#t=fe ft & SKUA fr> ^ C M D «0«jEflb&» 

C M D "9 1> v > C M D W8¥tftt fe*u Mz 

[0 184] (fWB) Hi-0«rvM,Hl4fc«L,fc»2 

commcommcoimm i bmh 9 i^ss i nmm 
mm t #t& s <h \± . m i vmrnmrnxte cmdmiz 
wm&>wz3PcfT-ix v^fc to** 2 vmmmm 

m i (Dmmmm t h tea * . 
[oi85] ($&m ^id^2commmm^x 

imtmbtih tth^ c c d 1 1 4 o^ara mi 

a. cMDJffg*<oA"v>y^^<s mwmmcomm 

[ o i 8 6 3 w , h i JbSH 1 4 1* itzmmmmx 

{is fill ftftSfc: 1 -POC C D SrJ§» t fcW** t!t 
#\ rtflMBteWC2o«)CCDfci»L. S&lOCCD 
^Mt-Kffl. *2OCCD£8»01te--WBfct 

6** C C D«»OT¥«*1W« s 7-n-fe .y 1ft&>£><j) 

6CCD*ffi»S-t«UfJ|V^ 
[0187] ttz- Hi JIjMH 1 4 fc* UgtttOftlB 
CCD £frtl«<0$fc^(Cjgtt Uc#\ CCDS: 

■7Tj^zftixmmnmmzLxhm\ 

[ 0 1 8 8 ] Z C\X\ 01 Asia 1 4 t^L£l»^ 

mm (wmm xmmix^&tztb. ccdt«s 
Km^mmm%tmmx*.% < m:& . 

< &o T L t V \ C C D <K?A -f- 5 >y ? p y j;i4/h § < 
3r£. ££>£fcfc*«6L/t, CCDttfyt'^-I 

mmmxh&w ccDCify^7?-^\ a 

tifciO, CCDc^M^S v?^y> s i&<£ , ^7^<1^ 
.g>£fcJ!)*T*i?&. 

[0 189] Sfcfc, Hl^SHl4fc*Lfc«ft<^ 



[0190] [fffi] wmmuzid &mm±& 

[0191] (#IEa 1 ) *<tiifS*2:^iliJK^ 

jmmmmmmw^mzmtifti&Mwt . m 
mm%<vwL&mzttixwimfamm=F?)mffiMffi 
mmz-mzik'xLi-&mm%.j$i*mt. mifzz 

[0192] (mm 2) ■fflkwwzftnwbtMft 
z\ t izx ^*mm*&tm«smm 

mmmmmmzmitzwmmt , mssm 
jwxmz^bxwmmtnmuztt ixmmm 
mm^-mm^m^tm-mzm.'^fhmwM. 
m-wt s muzz t mmt-rz warnm. 
[0193] (mm 3) ^/wiwiii^ie 

mmmmmmzmi-t&mwmk, mssm 
wxffMBm&sm ixmmm^-mmzM ix 
wimmm?<vnmmcDmit~mzi£$i-fz> 
mttzztmwiktmmmk 

x. 

[0194] ( tflBif 4 ) nE4tt^N£»A(RH<0 

#^^t4s mmm&Ktmmvmm:% s ; 

[0 19 5] (WIEII5) MIB»«#S-W1^ 

mmmmmvh mmt-t&mm i 

[0196] ( #ibji 6 ) mzmmmm, mz 
mm^mm%m%&ttix*7'i w^yx 

[0197] mmD m^-YkLx^mftft 

■ i s * - h £ t tmk-t.imto i 
bm 6 w ^rh^ztmmmmm. 

■ [oi98] xmm8 ) tmmm^- m. 
mx-hhz- k imk-timsMim^msm 
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E. 

[0199] (fflEfl 9 ) HiSfSgfate*- Ktt, St* 
fc f * ttlElf 7 lei^WIHHS. 

[0200] ( mm i o ) mmmmmmt . « 

SSFE- Kftt^v-f W?7 yx«S:W "3 

m^ttLtmmt^ mm Tm$&\ mrf? 

[020 1] (ftiB^ 1 1 ) fflf2MSW#5Kfcft£BJi 

t -tzmm im.io co^-nx^zimcom^ 
a. 

[0202] (#ia3ai2) mwmcom^mmm 

mmim^comm^o^-Mt izmm 

tmmm&mmffcz t mmtt&mm i n 
miw^tifr-izimnfimmw. 
[0203] (mmi3) mmwm$m.mm 
<nWi%<?>n~^®mi&m&nWi^z-ft ix taia 

hmmmmmwzz. tmm-t&mm 1 m. 
i icov^*>-tiaa«ii^ffl^a. 
[0204] {mmiA) mm&m.^mmm 
mmmmm&ztt Lxm^mmm^mmm 
(Dmit-mizmfeti^zm-mtzmm. m% 
mmmskx-m ztmmt -thmm i?m±3<r> 
\ ^tip-iznmnftmmn, 
[0205] (#121115) mmBimmmmm 
mmytmMmmLxmmmmm^cDmm^ 
cottmi~mz&mt&%£i / zmmt%mg : i$. m 

(nu-fti^ztmvmMmm, ■ 

[0206] 

imxoMki Mi^fcmzxmiizztitf. im 
mmmm^-x-mmcom jmmmcoytcommzft ? t 
thiz^ mwvz* < mmmmsmmmcoit 
i. ^ti^hmwxm^^comi&tixi&i, ztit>co 
%fcLtmmmmm.izth ztifx°% &<ox\ 
w%£mwzmwj:mh%x\ mmmcowmz 

[01 ] *m<vminmmmm&ftmms<?> 

[02] Hl^l^lfic7)®^CCDMc7)^-f 5 
yff-Y— K 

[@3 ] 0 1 «ss 1 commmmcoc c Djsatwts 



>S;K» «!> c m d oy vvx Wl k c m d ±afg^<^fsa 

[H4 ] h 1 com 1 <r>mm>wm.<Dc c Di&Kfcisra-*. 
c c vmmmzmhm-wm&t ^\m^^ 

im5 ] m 1 com 1 onift^jKJB^c c Dssfcwts 
c c d jsee«Htfc:*j sa?#8SiSfc s/n 

[06] Hl^l^lfi^»®ORGBmis7^^ 
teKft^2-9C7)7 ^ ^^^-y >cD«£^IEH0. 
[07 ] 0 1 com 1 «H»^«!i0^3KSKtfcltS3e 

[08 ] 0 1 com icommmm<v%mmt,zm&% 
mx/mmco^-m^^-tyyy . 
[09 ] 0 1 1 commcommcoc c DasEtw-rs 

<t> C M D <D fVVX & C M D tMfg^cDM 
«&5cf?7 7?*£. 

[010] 2 onjgcD^iiWss wntita 

o«imo«^^*-r7n 7 70. 

[0 1 1 ] 0 1 ocom 2 commcomcoc c D<D7n 7 

70. 

[012] 01 ocom2commcommcomm~m 
izm&ccDwmmkccD&jim^cofj 

[013] 012O^»N7W7^CMD. $S1; 
OS2<D7-f $^/f+-h. 

[0 1 4 ] 0 1 0 OSS 2 CO^JgOff^COC C DSBKfclH 
t& C M D «J±fc C M D«M&*tf)RJffi& 7"7 7 . 
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